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Importance of phenological observations: 
Leaf lifetime from leaf-expansion to defoliation extended 
about 10-20 days mainly due to the accelerating timing 
of leaf-expansion in last few decades in middle to high 
latitudes in the northern hemisphere (e.g., Linderhorm 
2006). 
lnterannual variations of leaf lifetime may a仔ectthe yearly 
gross primarily production (GPP) (Richardson et al. 
2010, Ito 2010). 
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[Richardson et al 2010] 
lnterannual variations in the timings of leaf-expansion 
and leaf-fall in a deciduous broad-leaved forest 
In Japan (Takayama site). 
2004 134 282 310 148 
2005 142 285 317 143 
2006 143 283 312 140 
2007 144 284 314 140 
2008 137 278 316 141 
2009 136 278 305 143 
Average 139 282 312 142 
Difference 7・7 1-6 2-11 0-5 
Very small! 
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The general, global, long網term,and comprehensive 
phenological observations are required to precisely 
evaluate the variability of photosynthetic activities 
due to environmental changes in terrestrial 
ecosystems. 
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(Muraoka et al., 2011.‘in*Biodive隠比yObservation Network in Asia-Pacific region: 
Towards further development of monitoring activities, Springer, (in press)) 
Leaf-expansion and leaf-fall occur rapidly 
in short-term in a deciduous broad-leaved forest. 
Observation of seasonal changes and detection of 
inter-annual variation in canopy phenology over 
regional and global scales require a high 
temporal resolution (daily) of satellite data. 
命 前竺r
GCOM.C 
(JAXA) 
ツfJ
Number of observational days in high-quality NOVI in East Asia: 
During the leaf-expansion and leaf－白Hperiods, 
number of observational days is about 3-7 for each month. 
In situ observations have 
been suppo吋edby 
Phenological 
Eyes 
Network 
since 2003 
[http://www.pheno・eye.erg].
Phenology camera in a deciduous coniferous forest; 
Yatsugatake site in Japan (May in 2011 -present). 
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We require accurate detection of the timings of leaf-expansion 
and -fal over East Asia and ecological discussions. 
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PEN consists of three observation systems: 
’ 
Sunp'ti。t。meter 
Global PEN sites 
Relationship between satellite-observed GRVI 
and phenology images at Yatusgatake site. 
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GRVI (greenィedratio vegetation index) = 0.0 
could detect the timings of leaf’expansion and・fal
for various ecosystem sites. 
ニ主主！＿ [M州 kaet al. 201 O 
一一 Remote Sensing] 
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Leaf-expansion: 
GRVl=O.O 
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High latitude or high elevation areas are earlier than 
low latitude or low elevation areas. 
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